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Takayasu’s arteritis is a chronic disease character-
ized by nonspecific inflammation of the aorta and its
branches. Surgical interventions have been per-
formed to ameliorate the associated cerebral hypo-
perfusion, systemic hypertension, and aneurysm,
which are known to have an adverse effect on life
expectancy.1-5 However, recovery for some patients
was complicated by the development of an anasto-
motic aneurysm, and this altered the long-term
results of surgical treatment.4-7
The main pathologic feature of Takayasu’s arteri-
tis is extensive destruction of the medial elastic fibers
that maintain the strength of the aortic wall.8
Surgeons are therefore always aware of the anasto-
motic fragility and risk for anastomotic aneurysm
after surgical therapy for this inflammatory arteri-
opathy.3,4,9 The issue of anastomotic weakness in
this disease remains to be solved. In addition, long-
term surgical experience with anastomotic aneurysm
in Takayasu’s arteritis has not been described in the
literature. This retrospective study elucidates the
clinical features of anastomotic aneurysm among
patients with Takayasu’s arteritis. We reviewed the
postoperative courses of 103 consecutively treated
patients and analyzed the risk factors associated with
formation of anastomotic aneurysms. 
METHODS 
Patients’ backgrounds. Between 1955 and
1995, 103 patients with Takayasu’s arteritis under-
went surgical treatment at the Second Department of
Surgery, University of Tokyo. There were 85 women
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and 18 men, and their ages ranged from 5 to 62 years
with a mean value ± SEM of 31.2 ± 1.3 years. The
diagnosis of Takayasu’s arteritis was confirmed with
angiographic findings.10 The patients were classified
into four groups according to indications for surgical
treatment and severity of the disease according to the
criteria described by Ueno. Type I patients (n = 25)
had cerebral hypoperfusion caused by aortic arch
lesions. Type II patients (n = 51) had systemic hyper-
tension caused by aortic or renal vessel involvement.
Type III patients (n = 8) had both cerebral hypoper-
fusion and systemic hypertension caused by com-
bined extensive lesions of the aortic arch and thora-
coabdominal aorta. Type IV patients (n = 19) had
aneurysms. Overall 161 vascular procedures were
performed, as follows: 30 carotid arterial reconstruc-
tions, 13 subclavian arterial bypasses, 33 aortoaortic
bypasses for coarctation of the aorta, 54 renal arteri-
al reconstructions, 3 mesenteric arterial reconstruc-
tions, and 28 repairs of aneurysms. There were 12
operative deaths, all before 1980. Consequently, 91
patients with a total of 259 anastomoses participated
in follow-up study for 1 month to 37.3 years with a
mean value ± SEM of 17.3 ± 1.1 years. The follow-
up information is the data for this study.
Follow-up and treatment policy. The patients
were routinely examined at 1, 6, 12, or 24 month
intervals after operation, 42 at our institution and 49
at other clinics according to where they lived. The fol-
low-up data were checked regularly. As a result, 86
patients participated in follow-up study either until
death or until August 31, 1996. Five patients became
unavailable for follow-up examinations 1.3 to 17 years
after surgical treatment (that is, at 1.3, 6.3, 9.8, 15,
and 17 years with a mean value ± SEM of 9.9 ± 2.9
years). The completeness of follow-up data collection
calculated according to the life-table method11 was
95% at 10 years and 93% at 20 and 30 years. Sixty-
four patients (70%) participated for more than 10
years, 39 patients (43%) for more than 20 years, and
13 patients (14%) for more than 30 years.
During the follow-up period, we encountered 18
early and 7 late graft failures, including the occlusions
of 3 carotid, 5 subclavian, 16 renal, and 1 mesenteric
arterial bypass. The overall 10-year cumulative paten-
cy rates of carotid, subclavian, aortoaortic, renal, and
mesenteric arterial reconstruction were 88%, 64%,
100%, 68%, and 67%. When a graft was occluded, we
kept the proximal anastomosis in the follow-up
group because it continued to be exposed to high
systemic blood pressure. On the other hand, distal
anastomoses exposed to low blood pressure after
graft occlusion were excluded from analysis.
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Thoracic anastomoses were routinely examined by
means of chest radiography since 1963. Abdominal
anastomoses were examined by means of ultrasonog-
raphy since 1977. Abnormal findings revealed at these
screenings were confirmed by means of angiography
or computed tomography.
Throughout the study period the surgical policy
for patients with anastomotic aneurysms was imme-
diate surgical intervention, especially after develop-
ment of a thoracic anastomotic aneurysm with a
complicating aortobronchial fistula, which ended in
fatal exsanguinating hemoptysis before surgical
intervention in 1963.
Analysis of factors that influence formation of
anastomotic aneurysms. Six factors analyzed to clar-
ify the risk factors that might influence formation of
anastomotic aneurysm were site of anastomoses (clas-
sified in two ways), type of disease, presence of sys-
temic inflammation, administration of corticosteroid,
and suture material used. These factors were divided
into two categories for analysis. The two ways of clas-
sifying the sites of anastomosis were based on whether
the aorta was involved and whether the anastomosis
was above or below the diaphragm. The number of
anastomoses in each subgroup was as follows: anasto-
moses of the aorta (n = 133) and anastomoses of
branches of the aorta (n = 126); anastomoses above
the diaphragm (n = 131) and anastomoses below the
diaphragm (n = 128). Type of the disease was classified
as either aneurysmal (n = 66) or occlusive (n = 193)
according to the type of lesion for which an anasto-
mosis was made. Patients with systemic inflammation
(n = 98) were differentiated from those without
inflammation (n = 161) on the basis of the presence of
abnormal levels of C-reactive protein or an erythrocyte
sedimentation rate of more than 20 mm/hr before
operation and before administration of corticosteroid. 
Patients who took corticosteroid for at least 1
month during the perioperative period (n = 86)
were compared with those who did not (n = 173).
Corticosteroid administration was analyzed because
it could delay healing of anastomoses and predispose
patients to formation of an anastomotic aneurysm.
The suture materials were classified as either silk (n
= 128) or synthetic (n = 131). From 1955 to 1973,
silk suture material was used in a total of 128 anas-
tomoses. Of the 131 anastomoses in which synthet-
ic suture material was used, braided Dacron poly-
ester suture material was used in 37 anastomoses
(used at our hospital until 1978), and polypropylene
suture material was used in 94 anastomoses (used
since 1979). During the study period no anastomot-
ic aneurysm resulted from a graft infection.
Fig. 1. Cumulative incidence of anastomotic aneurysm of
surgically managed Takayasu’s arteritis. A total of 22 anas-
tomotic aneurysms were detected in 14 patients among
259 anastomoses in 91 patients with Takayasu’s arteritis
during follow-up periods of 1 month to 37.3 years (mean
value ± SEM 17.3 ± 1.1 years). Cumulative incidence of
anastomotic aneurysm was calculated with the Kaplan-
Meier method. ANA, Anastomotic aneurysm.
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The arterial specimens at the anastomoses were
obtained for histopathologic examination at the pri-
mary operation for 55 of 103 patients with Takayasu’s
arteritis. The results were classified to three types
according to the representative histologic findings.
These were findings specific for Takayasu’s arteritis,
sclerotic changes, and almost normal arterial struc-
ture. The histologic findings of Takayasu’s arteritis
were further subdivided into three types according to
the criteria described by Nasu,8 as follows: granulo-
matous inflammation, diffuse productive inflamma-
tion, and fibrotic type. These results were compared
for the patients with and those without anastomotic
aneurysm to clarify the influence of the microscopic
structure of the host artery at anastomosis on forma-
tion of an anastomotic aneurysm.
Statistical analysis. The Kaplan-Meier method12
was used to evaluate the chronologic occurrence of
anastomotic aneurysm. Assessment of the cumulative
incidence curves between the paired groups was per-
formed by means of univariate analysis with the log-
rank test. A p value less than 0.05 was considered sig-
nificant. Multivariate Cox regression analysis13 was
performed with Statistical Application System soft-
ware (SAS Institute, Cary, N.C.) on the factors signif-
icant or nearly significant at univariate analysis to
identify the independent influential factors that could
not be replaced with other factors in the formation of
anastomotic aneurysm. Fisher exact probability test
was used for statistical analysis between different his-
tologic findings of the host artery at anastomosis and
formation of anastomotic aneurysm. 
RESULTS
A total of 22 anastomotic aneurysms were
detected in 14 patients among 259 anastomoses in
91 patients. This group was made up of 12 women
and 2 men whose ages at initial operation ranged
from 18 to 57 years with a mean value ± SEM of
28.0 ± 3.1 years.
The anastomotic aneurysm was solitary in 10
patients. Four aneurysms originated at the proximal
anastomosis of an aortoaortic bypass, two at the
proximal anastomosis of an aortorenal arterial bypass
(one of these anastomotic aneurysms occurred 21.8
years after the graft occlusion), one at the proximal
anastomosis of an aortocarotid arterial bypass, one at
the proximal anastomosis of interposed graft after
thoracic aortic aneurysm repair, one at the suture
line after thromboendarterectomy of the abdominal
aorta, and one at the distal anastomosis of an
iliofemoral crossover bypass. Multiple or recurrent
anastomotic aneurysms occurred in four patients.
One of these patients had undergone a resection of
an abdominal aortic aneurysm with concomitant
bilateral aortorenal and aorta–superior mesenteric
arterial reconstruction. In this patient two anasto-
motic aneurysms occurred simultaneously—one at
the proximal anastomosis of the aortoiliac arterial
bypass and one at the distal anastomosis of the aor-
torenal arterial bypass. 
In another patient two anastomotic aneurysms
occurred at the proximal and distal anastomoses of
an ascending aortocarotid arterial bypass at different
postoperative intervals. This was followed by a third
anastomotic aneurysm at the proximal anastomosis
of a subclavian-carotid arterial bypass established to
correct the previous two anastomotic aneurysms. In
the third patient, three anastomotic aneurysms
occurred simultaneously at all three anastomosis of
aortocarotid and subclavian arterial reconstructions
with a bifurcated vascular prosthesis after resection
of innominate and carotid arterial aneurysms. This
patient had strongly positive indicators of systemic
inflammation before operation that proved difficult
to control with corticosteroid administration. The
fourth patient had two anastomotic aneurysms at
different postoperative intervals. One aneurysm
occurred at the proximal anastomosis, and one
occurred at the distal anastomosis of a descending
aortocarotid arterial bypass for repair of carotid arte-
rial occlusion. These were followed by recurrences at
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both suture lines after patch repair of the two origi-
nal anastomotic aneurysms at the carotid artery and
descending aorta.
The anatomic distributions of the anastomotic
aneurysms and the main symptoms and signs at
diagnosis are listed in Table I. Seven patients had no
symptoms. Among these patients, four aneurysms
were diagnosed with chest radiography, two with
computed tomography, and one with angiography.
For all patients the diagnosis was confirmed with
angiography.
The interval between the initial operation and
the diagnosis of anastomotic aneurysm ranged from
1.6 to 30 years with a mean value ± SEM of 9.8 ±
1.8 years. The cumulative incidence of anastomotic
aneurysm at 10 and 20 years was 6.0% and 12.0%,
respectively (Fig. 1). There was still risk for anasto-
motic aneurysm formation even 30 years after the
initial operation.
When the cumulative incidences of anastomotic
aneurysm were compared with regard to the six fac-
tors analyzed to clarify the risk factors that might
influence formation of anastomotic aneurysm, there
were statistically significant differences for type of
the disease (p = 0.0005) and suture material (p =
0.04). Systemic inflammation (p = 0.87) and steroid
administration (p = 0.55) had little influence on for-
mation of anastomotic aneurysms (Table II). Cox
regression analysis on the three factors that had a p
value less than 0.1 at univariate analysis (that is, type
of disease, suture material, site of anastomosis above
or below diaphragm) showed that only type of the
disease was associated significantly with incidence of
anastomotic aneurysm (p = 0.0006). Anastomotic
aneurysms were 4.85 times more common with an
aneurysmal lesion than with an occlusive lesion.
The arterial specimens at the anastomoses were
obtained for histologic observation at the primary
operation for 55 of 103 patients. There were nine
patients (64%; 9 of 14) with anastomotic aneurysms
and 46 patients (52%; 46 of 89) without anastomot-
ic aneurysms. Among nine samples from patients
with anastomotic aneurysm, five (56%) showed char-
acteristic features of Takayasu’s arteritis (four fibrot-
ic type and one granulomatous inflammation); three
showed sclerotic changes; and one had an almost
normal arterial structure. Among 46 samples from
patients without anastomotic aneurysms, 29 (63%)
had findings compatible with Takayasu’s arteritis (26
fibrotic type and three granulomatous inflamma-
tion); five showed sclerotic changes; and 12 had
almost normal arterial structure. There was no sta-
tistically significant difference in incidence of histo-
logic findings specific for Takayasu’s arteritis in the
specimens obtained from the patients with and those
without anastomotic aneurysms.
Eighteen anastomotic aneurysms in 12 patients
were repaired surgically in 17 procedures. Two
patients were not treated surgically. One of these
patients died of rupture of an anastomotic aneurysm
of the descending aorta with a complicating aorto-
bronchial fistula before diagnosis. The other patient
had three anastomotic aneurysms involving the
ascending aorta, subclavian artery, and carotid
artery. This patient, treated in 1964, underwent fol-
low-up care because it was too difficult to perform
surgical repair of these aneurysms because of their
location. The patient died of rupture of a true
aneurysm of the suprarenal abdominal aorta 3 years
after the anastomotic aneurysms were detected. 
The operations performed for the 12 patients
who were treated consisted of resection and grafting
Table I. Incidence, symptoms, and signs of anastomotic aneurysm according to anastomotic site
No. of anastomotic Main symptom and sign at diagnosis 
Anastomatic site Total no. of anastomoses aneurysms (%) of ANA (no. of patients)
Carotid artery 37 4 (10.8) Pulsating mass (4)
Subclavian artery 29 2 (6.9) Pulsating mass (2)
Ascending aorta 20 3 (15.0) Pulsating mass (2), no symptom or sign (1)
Descending aorta 45 7 (15.6) Chest pain (3), hemoptysis (1), no symptom or 
sign (3)
Abdominal aorta 68 4 (5.9) Pulsating mass (1), hematemesis (1), no symptom
or sign (2)
Renal artery 42 1 (2.4) No symptom or sign (1)
CA or SMA 8 0 —
Iliac artery 8 0 —
Femoral artery 2 1 (50) Pulsating mass (1)
Total 259 22 (8.5) Pulsating mass (10), chest pain (3), hematemesis (1),
hemoptysis (1), no symptom or sign (7)
ANA, anastomotic aneurysm; CA, celiac artery; SMA, superior mesenteric artery.
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of nine aneurysms, patch closure of eight, and direct
closure of one (Table III). At operation, the graft was
anastomosed to the macroscopically healthy-appearing
edge of the host artery with ample bites to prevent
tearing of the wall. There were two operative deaths.
One patient, treated in 1975, died of re-rupture of the
anastomotic aneurysm after treatment of an aortoduo-
denal fistula caused by an anastomotic aneurysm. The
other patient, treated in 1978, died of multiple organ
failure after repair of an anastomotic aneurysm at the
descending aorta. The operative mortality was there-
fore 12% (2 of 17 patients).
Ten patients who underwent surgical repair of an
anastomotic aneurysm underwent follow-up exami-
nations for 0.3 to 30 years with a mean value ± SEM
of 7.1 ± 1.6 years after the final operation. Two had
recurrent anastomotic aneurysms. One of these
patients had two recurrent anastomotic aneurysms
at the suture lines of a patch closure involving a
carotid artery and the descending aorta 4 and 6
years after the previous reoperation. The other
patient had an anastomotic aneurysm 4 years after
the previous reoperation at the proximal anastomo-
sis of a subclavian-carotid bypass, which had been
established to manage an anastomotic aneurysm of
the ascending aorta. These anastomotic aneurysms
were included in this series. Two deaths occurred
during the follow-up period. Both of these deaths
Table II. Comparison of cumulative incidences of anastomotic aneurysm
Cumulative incidence 
of ANA (%)
Group No. of anastomoses No. of ANAs 10-year 20-year Log-rank test p value
Total 259 22 6.0 12.0
Site of first anastomosis
Aorta 133 14 5.2 13.3
Branches 126 8 6.8 10.0 0.48 (NS)
Site of second anastomosis
Above diaphragm 131 16 8.5 15.1
Below diaphragm 128 6 2.9 8.3 0.09 (NS)
Type of disease
Aneurysmal 66 10 12.4 45.2
Occlusive 193 12 3.7 6.6 0.0005
Systemic inflammation
Present 98 6 5.4 7.8
Absent 161 16 6.3 13.1 0.87 (NS)
Administration of corticosteroid
Yes 86 7 7.4 10.0
No 173 15 5.4 12.1 0.55 (NS)
Suture material
Silk 128 18 10.1 17.0
Synthetic 131 4 1.8 3.5 0.04
ANA, Anastomotic aneurysm; NS, not significant.
Table III. Surgical management of anastomotic aneurysm
Total no. No. of ANAs No. of operative No. of recurrences
Anastomotic site of ANAs managed surgically Operation performed deaths of ANA
Carotid artery 4 3 Resection and grafting (2), patch closure (1) 0 1 (patch closure)
Subclavian artery 2 1 Resection and grafting 0 0
Ascending aorta 3 2 Patch closure (2) 0 0
Descending aorta 7 6 Patch closure (4), resection and grafting (2) 1 (MOF) 1 (patch closure)
Abdominal aorta 4 4 Resection and grafting (2), direct closure (1), 1 (ADF) 0
patch closure (1)
Renal artery 1 1 Resection and grafting 0 0
Femoral artery 1 1 Resection and grafting 0 0
Total 22 18 Resection and grafting (9), patch closure (8), 2 2 (patch closure)
direct closure (1)
ANA, anastomotic aneurysm; MOF, multiple organ failure; ADF, aortoduodenal fistula.
occurred 5 years after the last operation, one of heart
failure and the other of a complication of blood
transfusion for bleeding after carotid endarterecto-
my. The other eight patients were well at the time of
this writing after reoperations. Consequently the
mortality rate from anastomotic aneurysm in this
series of patients with Takayasu’s arteritis was 3.3%
(3 of 91 patients). 
DISCUSSION
Anastomotic aneurysm is a type of pseudo-
aneurysm that develops from a suture-line defect. It
is one of the most serious complications of vascular
reconstruction. Despite various prophylactic mea-
sures, the incidence has not decreased substantial-
ly.14,15
The reported incidence of anastomotic aneurysm
among patients with arteriosclerosis ranges widely
from 1.7% to 15% per anastomosis.11,14-19 It has
been speculated that this variation in incidence is
caused by differences in types of arterial reconstruc-
tion, sites of anastomosis, methods of diagnosis, and
differences in length and completeness of follow-up
study. Most anastomotic aneurysms occurred in the
femoral region,14 and the number of femoral anas-
tomoses in reported series influences the incidence
of anastomotic aneurysm. Anastomotic aneurysms
in superficial regions, such as of the carotid and
femoral artery are relatively easy to recognize as a
pulsating mass, whereas anastomotic aneurysms of
the aorta are difficult to diagnose at physical exami-
nation. Furthermore, anastomotic aneurysms can
occur anytime postoperatively, and the incidence of
anastomotic aneurysm may increase with the length
of observation. The knowledge of physicians about
the occurrence of anastomotic aneurysms and diag-
nostic procedures affects the detection rate of these
aneurysms.20 Chest radiography, used in our series
to screen for anastomotic aneurysms among patients
with anastomoses in the chest, is not sufficient for
early diagnosis of anastomotic aneurysms. However,
we believe that once an anastomotic aneurysm
occurs, it will manifest itself clinically as long as the
patient undergoes follow-up care for sufficient peri-
ods of time. We provided follow-up care long
enough to detect formation of an anastomotic
aneurysm, and we believe that the incidence of anas-
tomotic aneurysm would not change significantly if
we had more accurate imaging.
Between 1960 and 1986, 325 patients with arte-
riosclerotic aortic aneurysm or aortoiliac occlusive
disease underwent surgical treatment at our institu-
tion. Among 751 anastomoses at the aorta and iliac
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and abdominal visceral arteries in these patients, 35
anastomotic aneurysms (4.7%; 35 of 751) developed
during the follow-up periods.21 The incidence of
anastomotic aneurysm in Takayasu’s arteritis (8.5%;
22 of 259) is higher than that in arteriosclerosis (c 2
analysis p = 0.021). However, there is no statistical-
ly significant difference between the risk for anasto-
motic aneurysm within 10 years in arteriosclerosis
(4.3%; 32 of 751) and in Takayasu’s arteritis (5.0%;
13/259) (c 2 analysis p = 0.61). We attribute this dis-
crepancy to length of observation. 
Because the life expectancy of patients with
Takayasu’s arteritis is longer than those with arte-
riosclerosis,22 the likelihood of development of anas-
tomotic aneurysm seems to be high among patients
with Takayasu’s arteritis. Although a comparison
with the results of other studies is difficult to inter-
pret, the report by van den Akker et al.11 seems to
be one that deserves to be quoted for comparison
among reports analyzing anastomotic aneurysms.
Van den Akker et al. reported on 101 anastomotic
aneurysms occurring after prosthetic reconstruction
of aortoiliac obstructive disease caused by arte-
riosclerosis. Completeness of follow-up study was
83.2% at 15 years.11 Because the ratio of anasto-
moses made at the femoral region was only 0.8% (2
of 259) in our series, we used c 2 analysis to compare
the incidence of anastomotic aneurysm, excluding
anastomoses made distal to the femoral artery, in our
series (8.2%; 21 of 257) with that in the series of van
den Akker et al. (5.8%; 74 of 1273). There was no
statistically significant difference between the inci-
dences of anastomotic aneurysm of the two groups.
The cumulative incidence of anastomotic aneurysm
also was similar: 4.7% at 10 years and 7.7% at 15
years for aortic anastomosis in the series reported by
van den Akker et al. and 6.0% at 10 years and 12.0%
at 20 years in our series. This result indicates that the
incidence of anastomotic aneurysm among patients
with Takayasu’s arteritis does not differ from that
among patients with arteriosclerosis.
Development of anastomotic aneurysm has been
believed to be influenced by various factors. Among
patients with arteriosclerosis, the reported causes are
wall weakness, including thromboendarterectomy of
the artery,14,23 compliance mismatch between host
artery and implanted graft,24,25 dilatation of the
implanted graft,25 hypertension,14,24 mechanical
stress,26 and degradation of suture material.27 These
factors also seem to influence the formation of anas-
tomotic aneurysms in Takayasu’s arteritis. Further-
more, in vasculitis it is important to clarify the influ-
ence of inflammation on anastomotic fragility.
Vasculitis can be defined simply as a clinico-
pathologic process characterized by inflammation
and necrosis of blood vessels.28 The clinical manifes-
tations, however, are diverse and complicated. Many
kinds of vascular disease characterized by inflamma-
tion are included in this category. Examples of non-
infectious vasculitis that affect large and medium-
sized arteries and sometimes necessitate surgical
intervention are Takayasu’s arteritis, Behçet’s dis-
ease, giant cell arteritis, and unclassified regional
aortitis. Among them anastomotic aneurysms are
reported in Behçet’s disease29-35 and Takayasu’s
arteritis.4,6,7
In Behçet’s disease, arterial involvement occurs
in only 1.6% of patients.35 However, once the arter-
ies are involved, inflammation of the aorta results in
rapid development of aneurysms, which are usually
saccular and often are multiple.29,33 Although this
arteriopathy is rare, many anastomotic aneurysms
have been reported. Ninety-five patients with
Behçet’s disease and aneurysmal lesions have been
described in the Japanese literature. Within 4 years
after operation, 11 anastomotic aneurysms occurred
among 29 patients (38%) with aortic anastomoses.32
This high incidence of anastomotic aneurysm in
Behçet’s disease is supported in other reports.33-35 It
is speculated that arterial wall fragility is a conse-
quence of arterial inflammation in Behçet’s disease.
Statistic data on Takayasu’s arteritis reveal that
more than 70% of patients have a positive inflamma-
tory reaction.22 Vascular surgeons have presumed
that the anastomotic fragility is caused by vasculi-
tis.3,4,9 In fact, one of our patients with strong evi-
dence of systemic inflammation that was difficult to
control even with corticosteroid administration had
three anastomotic aneurysms at the same time 3 years
after the initial operation. In this patient’s case, it was
speculated that the anastomotic aneurysms were
caused by weakening of the arterial wall from active
inflammation, as in Behçet’s disease. However, over-
all results for our series of patients indicated that sys-
temic inflammation and steroid administration had
little influence on formation of anastomotic
aneurysms. Most patients with Takayasu’s arteritis do
not have inflammation as fulminant as that of
Behçet’s disease, which affects anastomotic fragility
and leads to formation of anastomotic aneurysms.
Robbs et al.5 stated that it is important to con-
sider local inflammation and that anastomoses
should be made at normal vessels to prevent anasto-
motic problems. Robbs et al. also noted that dis-
eased aortic wall can be easily differentiated from
normal wall by means of macroscopic observation.
However, an autopsy study revealed that inflamma-
tion occurs along the entire aorta and that even
when macroscopic inspection shows normal por-
tions of aorta, microscopic examination shows evi-
dence of inflammation.8 Our histologic study con-
firmed that only 24% (13 of 55) of microscopic
examinations showed a normal appearance. In our
experience it has been quite difficult to identify a dis-
ease-free portion of artery for anastomosis in
Takayasu’s arteritis. In addition, we could not obtain
specific histologic findings on the host artery at the
anastomosis, which could be used to predict future
formation of an anastomotic aneurysm. We can only
suggest that the graft should be anastomosed with
ample bites to prevent tearing of the wall. The tech-
nique is similar to the method used in the care of
patients with arteriosclerosis to prevent formation of
anastomotic aneurysms. 
In contrast to the studies implicating inflamma-
tion in the development of anastomotic aneurysms,
our data indicate that the incidence of anastomotic
aneurysm in Takayasu’s arteritis is strongly influ-
enced by type of lesion (aneurysmal or occlusive)
and location of the lesion. Anastomotic aneurysms
occurred 4.85 times more often in aneurysmal
lesions than in occlusive lesions. The correlation
between local inflammation and type of disease
remains to be determined.
The surgical management of anastomotic
aneurysm was influenced by the site of the anasto-
motic aneurysm and complications, such as whether
an aortoenteric or aortobronchial fistula developed.
There were two deaths—one patient had an aorto-
duodenal fistula and the other had an anastomotic
aneurysm of the thoracic aorta. Other patients with
anastomotic aneurysms responded well to aggressive
surgical treatment. The basic principle of repairing
an anastomotic aneurysm is to make a new anasto-
mosis involving a good quality artery away from the
site of the anastomotic aneurysm. Because of limited
exposure related to perivascular scarring, especially
at the thoracic aorta, the patch closure method was
adopted for the repair in eight procedures. Although
the edge of the defects was confirmed at macroscop-
ic examination to be thick enough for anastomosis,
two anastomotic aneurysms recurred in one patient
after this procedure. Because the dissection of dense
adhesions around an anastomotic aneurysm is some-
times technically difficult, we recommend repair of
the anastomotic aneurysm by means of resection and
grafting to prevent recurrent anastomotic aneurysm.
The life expectancy after surgical management of
anastomotic aneurysms was favorable. 
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CONCLUSIONS
Our analysis of anastomotic aneurysms that
developed in surgically treated patients with
Takayasu’s arteritis revealed that systemic inflamma-
tion or steroid administration has little influence on
formation of anastomotic aneurysm and that the
incidence of anastomotic aneurysms in this group of
patients falls within the reported range of that of
patients with arteriosclerosis. The incidence of anas-
tomotic aneurysm was higher if the operation was
performed for an aneurysmal lesion, and anastomot-
ic aneurysm could develop anytime after the opera-
tion. Lifelong follow-up care is mandatory because
the life expectancy after surgical management of
anastomotic aneurysm is favorable if the patient is
treated before an aortoenteric fistula develops.
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